Excitotoxic lesions of basal forebrain cholinergic neurons: effects on learning, memory and attention.
A substantial body of literature has suggested that the memory and learning deficits associated with Alzheimer's disease are attributable to degeneration of the cholinergic magnocellular neurons of the nucleus basalis of Meynert (nbM). Subsequently, lesion-induced damage to the cholinergic projections from the nbM to the neocortex has been utilized extensively as an animal model of dementia. Ibotenic acid lesions of the basal forebrain have been found, for example, to produce deficits in a wide variety of tasks involving learning and memory. However, recently, with the availability of more potent cholinergic excitotoxins such as AMPA, it has become apparent that nbM lesions do not provide a simple animal model of the cognitive deficits in ageing and Alzheimer's disease. Further analysis suggests that many of the learning and memory impairments traditionally attributed to the cholinergic corticopetal system are due not to destruction of cholinergic neurons in the nbM, but instead result from the disruption of cortico-striatal outputs passing through the dorsal and ventral globus pallidus. Furthermore, experiments utilizing quisqualic acid and AMPA have revealed that the most convincing deficit observed as a result of such lesions is in visual attention. This role for the basal forebrain-cortical cholinergic system in attentional function is further supported by results obtained from complementary pharmacological studies. This does not exclude a role for acetylcholine in learning and memory processes. Rather, such cognitive processes appear to depend not upon the integrity of the nbM itself, but upon more rostral elements of the cholinergic basal forebrain system.